Introduction
Conventional laboratory models including the rat, mouse and Golden hamster are useful for reproductive studies owing to their relatively invariant 4-5-day oestrous cycle and the ease with which they breed in captivity (e.g. Murphy, 1985) .
However, other species with similarly short oestrous cycles and gestation periods differ from these common models in the hormonal regulation of critical reproductive events (for examples, see Carter et al, 1986;  Rissman, 1990) ; such differ¬ ences may have adaptive value for each species (Bronson, 1989 ).
The Djungarian hamster Phodopus campbelli has an oestrous cycle lasting 4 days with a spontaneous ovulation, but a signal from a breeding male is necessary to initiate this cycle and to prevent pregnancy block (Wynne-Edwards et al, 1987a) . Behavioural receptivity requires only physiological concentrations of oestradiol, and the pro-oestrous progester¬ one surge that is usually associated with ovulation and the induction of behavioural receptivity is not observed in this species (Wynne-Edwards et al, 1987b) . Induced prolactin surges starting on the evening of day 1 (Barkley et al, 1978; Gunnet and Freeman, 1983) and increasing serum progesterone concentrations on day 3 of pregnancy (Smith et al, 1975) are among the earliest endocrine changes associated with pregnancy in small mammals with short cycles and a coitally induced luteal phase. The prolactin response in Djungarian hamsters is similar, with the exception of an additional diurnal surge of prolactin on day 2 of pregnancy (Erb and WynneEdwards, 1994) that coincides with an inhibition of progester¬ one release into the serum ; this surge may be an earlier endocrine indication of pregnancy.
In all mammalian species, progesterone is essential for establishment and maintenance of pregnancy (Hodgen and Itskovitz, 1988) . The corpus luteum that differentiates from the theca and granulosa cells of the ovulated follicle is the principal source of that progesterone in early pregnancy (Niswender and Nett, 1988) . Those corpora lutea regress unless supported by a combination of luteotrophic and antiluteolytic polypeptides typically produced by the pituitary, the embryo, the uterus and, eventually, the placenta (Talamantes and Ogren, 1988; Soares et al, 1991) . However, species vary considerably in the source of progesterone throughout pregnancy (luteal, placental or adrenal) and in the source of the polypeptides influencing progesterone synthesis and secretion (for review, see Hodgen and Itskovitz, 1988 (Wynne-Edwards et al, 1987b; Erb and WynneEdwards, 1993 Greenwald, 1979) , and Djungarian hamsters (Erb and Wynne-Edwards, 1994) (range, 3-14) was found. During preimplantation the number of corpora lutea is equal to the number of eggs shed (Fig. 3b) .
The total oestradiol extractable from the non-luteal ovary is shown ( Fig. 3c) (Fig. 4) (Erb and Wynne-Edwards, in press). Both the absolute concentration of serum prolactin (reaching a minimum value of 7.98 ± 2.75 ng ml" I on day 10) and the amplitude of the daylight-dusk rhythm in prolactin concentrations were reduced during mid-pregnancy. , and a single, diurnal, prolactin surge into the serum that is in addition to the coitally induced (Gunnet and Freeman, 1983) dusk and dawn prolactin surges established by the evening of day 1 of pregnancy (Erb and Wynne-Edwards, 1994 (Hodgen and Itskovitz, 1988 (Greenwald and Bast, 1978; Greenwald, 1985 (Greenwald, 1964) and are maximally responsive to hCGinduced ovulation on that day (Greenwald, 1967 (Greenwald, 1966 (Niswender and Nett, 1988 (Horton et al, 1992) , core body temperature (Scribner and Wynne-Edwards, 1994) , and signals from a breeding male to initiate spontaneous oestrous cycles and maintain pregnancies (Wynne-Edwards et al, 1987a) , each of which is integrated at the level of the hypothalamus. Small-bodied, short-lived rodents in extreme habitats experience strong natural selection for rapid reproductive cycles and early detection of failed pregnancies (Bronson, 1989) . Direct pituitary involvement in pregnancy, and several sensitive times for the termination of investment in a pregnancy may be adaptive in those species.
